BRSK2 is regulated by ER stress in protein level and involved in ER stress-induced apoptosis.
The accumulation of unfolded protein in lumen of the endoplasmic reticulum (ER) triggers a cell stress response called ER stress, which induces the transcriptional up-regulation of a number of proteins, including molecular chaperones and folding enzymes, the global inhibition of protein synthesis, and the activation of apoptotic pathways. The molecular mechanism underlying the apoptotic response has remained largely elusive. AMP activated protein kinase (AMPK) has been implicated in ER stress-induced apoptosis through its role in attenuating ER stress. BRSK2 (brain selective kinase 2, also known as SAD-A) is a serine/threonine kinase of the AMPK family. Here, we demonstrate that the BRSK2 protein levels are significantly down-regulated in response to ER stress in PANC-1 and HeLa cells. Furthermore, we also observed that ER stress induces endogenous BRSK2 to localize to the ER. Importantly, knockdown of endogenous BRSK2 expression enhances ER stress-mediated apoptosis in cells while over express BRSK2 in wild type or kinase-dead type both reduce the apoptosis. BRSK2 knockdown increases the transcription of CHOP and the levels of cleaved caspase-3 in cells in response to ER stress while over expression of BRSK2 decrease CHOP mRNA and levels of cleaved caspase-3. Taken together, our findings demonstrate ER stress may reduce BRSK2 protein and change BRSK2 subcellular localization, which in turn alleviate ER stress-induced apoptosis.